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I N T R O D U C T I O N
T h i s Material Management Plan, (MMP), e s tabl i she s policies and procedures for the
excavation and storage of waste material s which may be encountered at the N o r t b s i d e
T r e a t m e n t Plant Park Projec t 98-065 as s p e c i f i e d in Sect ion 250 , The guidance
provided is a p p l i c a b l e to AET employees and contractors at all levels who in any way
p a r t i c i p a t e in the development and execution of AET actions invo lv ing the h a n d l i n g ,
excavation, storage, t ranspor ta t ion, a n d / o r d i spo sa l of soils or materials. It sets f o r t h
guidelines to ensure that such operations do not result in solid or hazardous wastes
being d i s p o s e d of i m p r o p e r l y and to ensure that areas of contamination are p r o m p t l yaddressed in order to protect the site workers, general publ i c , and the environment .
P O L I C Y
It i s AET Poli cy To:• Evaluate the need for analysis on all soils pr ior to excavation;• Minimize the volume and toxic i ty of waste soil generated by onsite operationsto the extent technical ly^ and l e g a ' t l y ^ p o s s t b l e ^ i i T e c o n o m i c a l l y p r a c t i c a b l e ;
• Reuse c l ean soil as fill material whenever p o s s i b l e ;
• Fulfi l l the requirement of l a n d f i l l s d i spo sa l parameters..j.. JL ,,̂ .,«.̂  -,A...
O V E R V I E W :
T h i s MMP is based in part on in f ormat i on presented in the f o l l o w i n g documents:

Phase II Environmental Site Assessment of S e p t e m b e r 11, 1995 by Pinyon
Environmental Engineering Resources, Inc.
Phase I I Soi l C a p p i n g Design N o r t h s i d e Trea tment Plant , Community S o i l s
Remediat ion A S A R C O Inc. October 1997.
A n a l y t i c a l Result s for Good s on & Associate s by Quanterra Inc. October 1998
Photograph and location diagram of buried p i p e with possible asbestos by
Wenk Associate s 1998
A S A R C O I n c . Te s t Results for 5201 F r a n k l i n Stree t Denver, CO Communi ty
S o i l s Remediation 1995

The MMP e s tab l i sh e s s p e c i f i c c oncentra t ion ranges for contaminate s in soil and waste
Cioodlancl Consvruciion N o r t h s i d e Trea tment Plant ParkM a t e r i a l s M a n a g e m e n t P l a n J u n e 19W 2



0 6 / 3 0 / 9 9 1 1 : 1 3 P E T S O U R C E E N U I R O N M E N T O L • » E N U I R O N M E N T R L S E N O . 3 0 0 P 0 4

mater ia l s , and i d e n t i f i e s a c c ep tab l e on s i t e uses for contaminated soils and waste
mater ia l s within these concentration ranges.
Procedure s for i d e n t i f y i n g c on tamina t ed soil s and waste materials through ini t ia l
screening and analyt ical t e s t ing are set f o r t h , inc lud ing training of site workers to
enhance their ab i l i ty to i d e n t i f y p o s s i b l e areas of concern during site activities.
The MMP is consistent with the s i t e - s p e c i f i c HASP and will be impl ement ed in
conjunct ion with the HASP.
The MMP s p e c i f i e s that a q u a l i f i e d Monitoring Techni c ian (MT) wil l be present on
site to assure compliance with the MMP and HASP during any excavation or
h a n d l i n g act ivi t ie s which involve or have reasonable p o s s i b i l i t y of involving any
hazardous materials, soils* or debris. Part i cularly during the excavation in the area of
the "buried pipe".
As in the HASP a f i e l d log will be required and maintained.
The MMP and HASP as well as all work on the site is to conform to the s p e c i f i c a t i o n s
in SECTION 250 1 2 / 1 4 / 9 8 of the Bid Form Package for Proj e c t 98-4065.4 'W^ .̂ ir**

/? 'E X I S T I N G S I T E
The si te is a closed and p a r t i a l l y cleared and remediated waste water treatment p l a n t
unused since 1993. Between 1993 and the present numerous environmental s tudies
have been done on the proper ty by the Ci ty and County of Denver, ( C C D ) , andA S A R C O , Inc. The area has undergone many changes inc luding removal of most of
the original s tructures, regrading and f i l l i n g of much of the sur face area as well as
d u m p i n g / s t o r a g e of construction debris, street sweepings, river dredg ing s p o i l s ,
unauthorized dumping , and other activities.
Previous s tudies and remedial actions have resulted in what is believed by the Ci tyand C o u n t y of Denver to be a clean site with the only expected areas of concern to be
the areas stated above, as well as the recent (last few months) unauthorized dumping.
However as in any p r o j e c t of this nature the unexpected can occur, and vigilance on
the part of the site workers will be necessary at all times.
All areas of concern i d e n t i f i e d by A S A R C O have to our knowledge, and asrepresented by the City and County of Denver, been remediated including areas 1 46and 147 mentioned in S e c t i o n 250 as being of concern. T h e s e areas are now being
represented as having been remediated.

ruction N o n h s i d c Treatment Plant ParkM a t e r i a l s Managemen t f l a n J u n e 1999
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Other environmental studies f o u n d a buried p i p e , ( lo ca t i on see F i g u r e 1), with
p o s s i b l e asbestos contaminat ion in the p i p e w r a p p i n g material and par t i cu lar carewill be taken when excavating the p i p e to avoid any mechanical dis turbance of the
p i p e unt i l the Ci ty and County of Denver has sampl ed and determined it to be non-
contaminated. In the event of a f i n d i n g of a sbe s to s contamination the HSO shal l becontacted and at the direction of the HSO proper h a n d l i n g technique and air
moni t o r ing wil l be used to protect the heal th and s a f e t y of the onsite workers, the
p u b l i c and the environment.
T h u s a l t hough previous s tudie s indicate s a f e l eve l s o f hazardous substances, (with the
except ions no t ed), the p o s s i b i l i t y exi s t s that due to the nature of the past events at the
p r o p e r t y , areas of concern could have been missed. All non native so i l s wi l l be
observed for signs of contamination throughout the pro j e c t .
S C R E E N I N G F O R C O N T A M I N A T I O N
The most impor tant screening method for this site in areas other than those
prev iou s ly i d e n t i f i e d above is the observatory powers of the site workers.
The s i te workers will be instructed in a pre cons truct ion meeting at the start of the
job to be aware and on the lookout for jjpBf&le contamination as f o l l o w s :

. .. _.;.,.......P e t r o l e u m contamination u sua l ly is noted by its appearance and odor: l i g h t
brown to dark brown, oily, ant da strong petroleum odor.
Asbe s t o s conta ining materials by the non native appearance of the debris, p i p e
w r a p p i n g s , t i l e s either c e i l i n g of f l o o r i n g and other coated b u i l d i n g materials.
L e a d , cadmium, or arsenic in paint All pa in t ed materials are suspec t .
Chromium as p l a t i n g of metal s or other materials.
Arsenic , l ead, cadmium or zinc in soils are not observable except by theirpoi sonous actions on animals or plants . T h e r e f o r e these contaminates will be
tested for if su spec ted f rom previous s t u d i e s or other indicat ions such as non
native soils.
V o l a t i l e organic materials by odor or PID readings. PID readings of morethan 2 times background are sub j e c t to f u r t h e r inves t igation. Areas with PID
r ead ing s of more than 10 times background shall be evacuated and the HSO
immed ia t e ly contacted. H i g h concentration of volati le compounds pose a risk
of f i r e or e xp lo s i on and inhalat ion risks for the workers.

G o o d l a n d Consmiciion N o r l h s i d e Treatment Plsm ParkM a t e r i a l s M a n a g e m e n t P l a n J u n e 1999
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Some of the addi t i onal type s of p o t e n t i a l l y hazardous waste that can be
v i s u a l l y i d e n t i f i e d include:

- A u t o m o b i l e storage bat t er i e s- T r a n s f o r m e r s
- Containers of l iqu id s- Containers that are smoking, bubb l ing , or g i v i n g off noxious odors
- W a s t e materials that are oily or contain free l iqu id s
If any of these types of p o t e n t i a l l y hazardous materials are
f o u n d , work s t op s until a hazard assessment is p e r f o r m e d , and the
hazard has been p r o p e r l y neutralized.

If any hazardous materials are su sp e c t ed for any reason t e s t i n g of the soils or debris
w i l l be done pr ior to excavation or immediat e ly a f t e r excavation on the s t o ckp i l ed
s p o i l s . S e e S o i l Management G u i d e l i n e s .
Any s a m p l i n g will be in conjunction with Denver Environmenta l /Heal th Services,
(DEH/EVS), and monitored by the HSO or de s ignat e , and the generator of any wastew i l l be the C i t y and County of Denver.
T e s t i n g will be determined by the HSO or de s ignat e with the direct ion f romD E H / E V S based on the suspecled contHBiiwate(s) frowt tye observations above.

./£ # .,;- ' £S O I L M A N A G E M E N T l « | U I D E I ^ N E S,<*. .,•!;.. . •' :•.,, ,-., ,*f ...*:•...
Prior to excavation of suspec ted contaminated areas:
A 50 by SO f o o t grid shall be marked on the sur face
H o l l o w stem auger or back hoe s a m p l i n g of each po in t on the grid will be done and
the s a m p l e s analyzed for the su spec t ed contaminate
S a m p l e s s h a l l be obtained at interval s as determined to d e l inea t e the extent of
c on tamina t i on , usual ly each 2-3 fee t .
S a m p l i n g and decontaminat ion w i l l be consistent with good technique, s tainles s steel
s a m p l i n g e q u i p m e n t , decontaminated as necessary for the contaminate su sp e c t ed .
C o n t a i n e r i z e d , s tored, s h i p p e d , and analyzed consi s tent with the suspected
contaminate.
All s a m p l i n g will be supervised by the HSO or de s ignat e and at the d irec t ion of theD E H / E V S .
S t o c k p i l e d material will be d i v i d e d , s tored, labe led as to lo ca t ion, d e p t h , time and

G o o d l t m d C o n s i r u e i i o n N o r t h s k l e T r e o t m e n l P l a n t H a r kM m e r i a l s M a n a g e m e n t P l a n J u n e 1999 5
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da t e , in 50 yard piles . Each p i l e will be s a m p l e d by combining 4 p s eudo random
s a m p l e s f rom each p i l e at the d i r e c t i on of the I 1 S O . The locat ion of each s a m p l e wi l l
be marked on the p i l e and all i n f o r m a t i o n noted in the f i e l d log.
A f t e r de t erminat ion of the extent of the hazardous nature of the excavated material
each p i l e wi l l be labe led as to the re su l t s and as to the d i s po s i t i on of the material ,
hazardous d i s p o s a l , l a n d f i l l , onsite use, etc at the direc t ion of D E H / E V S .
S a m p l e s will be containerized and stored as in T a b l e 3 and T a b l e 4. A chain of
cu s t ody wil l be generated for each sampl e , ( F i g u r e 2). The CCD will be the generatorof any waste.
E Q U I P M E N T
All equ ipment necessary for the s a m p l i n g , excavation, storage, or remediation will be
made a v a i l a b l e as necessary. In the event that hazardous materials are handled the
equ ipment used wi l l be decontaminated in a d e s i g n a t e d area with proper
containment, and with measures to pro t e c t the w o r k e r ' s h ea l th and protect the
environment f r o m any contamination. The decontamination procedure w i l l be
determined based on the type of hazardous materials encountered, at the direction ofthe HSO or de s ignate , with t h e ; ; g u i d a n c ¥ o f ^ f i e DEHSJEV^.

/J :C,:V ' i___ J» >](;' - £ . . .-\-The workers w i l l wear PPE t & i s i s t e n t with the c o n t f r m i n a t e ( s ) ...&.. .&,. ,,:i;,.,,^v' ,,-;*...
R E C O M M E N D E D A N A L Y T I C A L M E T H O D S
T C L P methods w i l l be as in SW-846 Tes t me thods for Eva lua t ing S o l i d Waste. Soi l
t e s t ing for to ta l Arsenic and Lead, U S E P A method 7061 and 6010 with T C L P formetal s 1311.

S O I L M A N A G E M E N T G U I D E L I N E S PROPOSED
The f o l l o w i n g gu ide l ine s will be used to determine the d i s p o s i t i o n of any excavated
waste mat er ia l s or suspected waste mater ia l s to be used onsite:
If the material is soil and to be used with no cover it must conform to the Unrestric tedResident ial Use S t a n d a r d s in:

Proposed S o i l Remediation Objec t ive s as d e v e l o p e d by the C o l o r a d oH a z a r d o u s M a t e r i a l s and W a s t e Management Division (see T a b l e 1.)
If the material is soil and wi l l be covered with a minimum of 6 inches of clean soil and

G o o d l a n d C o n s t r u c t i o n N c w h s r d s T f e u l m c n l Plant Park
M a t e r i a l s M a n a g e m e n t P l a n J u n e 1999
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not in contact with ground water it must c o n f o r m to the f o l l o w i n g :
D r a f t G u i d e l i n e s for Onsite Reuse of contaminated Soi l in N o n - R e s i d e n t i a l
Areas covered with 6 inches of clean soil and not p lac ed in contact withground water as presented by C D P H E (see T a b l e 2.)

If the excavated material is not soil or does not conform to either of the above
condi t i on s then it must be d i spo s ed of off site as directed by D E H / E V S .
S O I L A N D D E B R I S : S T O C K P I L I N G / S T O R A G E
Clean excavated soil or other natural subs trate material may be stored in stock p i l e sonsitc or p lac ed in other locat ions as agreed upon. Provis ions to prevent erosion of
s torage p i l e s and subsequent water p o l l u t i o n are the r e s p o n s i b i l i t y of G o o d l a n d
Construction.
T y p i c a l l y s t o c k p i l e s of waste materials sha l l be stored on a sur fac e such as concrete or
an i m p e r m e a b l e liner, ( p o l y e t h y l e n e of 6-12 mil), of a p p r o p r i a t e thickness or storedwith in a b u i l d i n g and p r o p e r l y l a b e l e d with i n f o r m a t i o n i n c l u d i n g the date , the
excavation locat ion, etc. At a minimum, the s t ag ing area for the s t o ckp i l e s s h a l l be
constructed to prevent surface water and prec ip i ta t ion from entering the area and to
co l l e c t any leachate. All s o i l s ^ l l o c k p i l e s s h a f t remain"covlred to prevent the
generation of dus t and a p p r o p r i a t e measures s h a l l bj? taken to prevent dust.

;! M:': .-• ;' , {.•V' .f A:' ,o •"If S t a g i n g p i l e s are necessary or created as d e f i n e d hi 40 CFR 264.554 then a p p r o v a l
of the d e s ign and location of the p i l e ( s ) by the CDPH and EPA wil l be necessary. T h i s
des ignation of S t a g i n g Piles is normally for remediation of a site and is not expected
to be necessary on thi s pro jec t .
For the s a f e t y and ease of i d e n t i f i c a t i o n the i d e n t i f i e d and p o s s i b l e hazardous
material s wi l l be f l a g g e d as in T a b l e 5.
H A Z A R D O U S W A S T E
The p o t e n t i a l ex i s t s that materials which may be c l a s s i f i e d as hazardous wastes wil l be
encountered on th i s pro j e c t . If s t o c k p i l e d materials are i d e n t i f i e d as hazardous
wastes, the ma t e r ia l s will be containerized in drums or in r o l l - o f f bins and covered
immediat e ly to prevent personal exposure to these materials and to prevent
contaminat ion of other materials or the environment. The hazardous waste sha l l be
l a b e l e d , D E H / E V S will b e no t i f i ed i m m e d i a t e l y ,
T h e n at the d i r e c t i on of D E H / E V S provi s ions should be made as qu i ck ly as p o s s i b l e
for having the material approved for d i spo sa l at an approved hazardous waste
d i s p o s a l f a c i l i t y . Thes e wastes will then be m a n i f e s t e d and transported to the di sposal

G o o d l o n d C o n s t r u c t i o n N o n h s i d e T r e a t m e n t P l a n i PiirkM t t l c r i a l s M a n a g e m e n t P l o n J u n e 190*) 7
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f a c i l i t y de s ignat ed by D E H / E V S in accordance with all state an f e d e r a l r egu la t i ons by
a p p r o p r i a t e l y l i c ensed , c e r t i f i e d , and insured transporters .
Other s e c u r i t y / s a f e t y measures such as f e n c i n g , caution t a p i n g , etc. may be deemed
necessary by the HSO or D E H / E V S and will be implemented.

P E T R O L E U M P R O D U C T S
If the site is determined to be contaminated with pe troleum produc t s , whether or not
the p e t r o l e u m contamination is associated with an underground storage tank (UST),
the contractor is required to contact DEH/EVS i m m e d i a t e l y . No f u r t h e r work is to be
per f o rmed in the area associated with the pe tro l eum contaminated soi l s unles s
dire c t ed in wri t ing by D E H / E V S . S h o u l d the contractor discover a UST onsite,DEH/EVS wil l be contacted i m m e d i a t e l y and will take over the management of that
UST and its associated contaminated soil s under Executive Order 109. Thecontractor wil l not dis turb the UST or its associated soils unless directed to do so by
D E H / E V S in writing.
L A N D F I L L M A T E R I A L ^ w _ ^
If in the course of the p r o j e c t l a n d f i l l mat er ia l s are required to be removed, these
m a t e r i a l s must be handled a s jva s t e w U h d j i f f e r e n t actions required d e p e n d i n g on the
nature of the materials. I m p o r t a n t l y care must be taken to protect the heal th and
s a f e t y of the workers and the pro t e c t i on of the environment.
In most cases the excavated materials are to be considered waste and must be moved
t o another l a n d f i l l . If only construction debris, concrete, d ir t , and a s p h a l t are
encountered they may be reused if clean. But t y p i c a l l y all materials must be tested to
determine the nature of the waste.

S O I L D I S P O S A L
Where the so i l s exhibit no more than background levels of contaminants , the
excavated soil may be reused for fill on site. A d d i t i o n a l l y , clean soil may be used off
site at l a n d f i l l s as cover material. T h i s a c t iv i ty mast be c l o s e ly coordinated wi th AET
to ensure regulatory requirements are f o l l o w e d . Where it has been shown that there is
some contamination, but not enough for the soils to be considered a hazardous waste,
the soils will be disposed of as solid waste or managed on site (see Soil Management).
S o i l which has been determined to be hazardous shall be h a n d l e d as hazardous wasteand d i s p o s e d of as required by law.

(.ioodland C o n s t r u c t i o n N t m h s i d c Trea tment Plant ParkM a t e r i a l s M a n a g e m e n t I ' l a n J u n e 1999
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G E N E R A L G U I D E L I N E S
• H a v e environmental site assessment analyses p e r f o r m e d , as required, for allconstruction operations early in the p l a n n i n g phase.
• Coordinate all pro j e c t s r equir ing site assessment analyses with the H e a t h andS a f e t y O f f i c e r .
• For emergency or unplanned p r o j e c t s requiring excavation, contact the HSO

for guidance and recommendations concerning the a p p r o p r i a t e environmental
requirements.

• Arrange for the d i spo sa l of excavated soil as recommended.
• Ensure that all sub-contractors under tbeir control fill out hazardous and sol idwaste m a n i f e s t s with coordinat ion and guidance f rom HSO and AET and

O E H / E V S .
D E F I N I T I O N S
C l e a n f i l l

S o i l that has been analyzed and f o u n d to be f r e e of contamination above
natural occurring background concentrations and that is to be reused at the
job s i te or other locat ions or off site.. U s a g e must be coordinated with

, • • ' " • { " T ' y i m r ' - . - ' V - i T T J ' . r r T . T J T c l . ' T . ' . C r / ' f . 'G o o d l l a n d Cons truc t ion and A E T . ; ; •
S o l i d waste /1: >£~? £

Soil that has beeji anoilyzed and f o u n d to be free of hazardous contaminants
or other nonhazardbus contaminant s above natural occurring background
concentrat ions , but that is not reused on site. S o l i d waste must be d i spo s ed ofat a p e r m i t t e d solid waste l a n d f i l l .

H a z a r d o u s soil
S o i l that upon analysis is f o u n d to contain hazardous contaminants as
d e f i n e d in 40 CFR 261.3. Such soil must be d i spo s ed of at a hazardous waste
l a n d f i l l or as a p p r o p r i a t e d to be in c o m p l i a n c e with all local , s tate, and
f e d e r a l regulations.

Remediated S o i l s
Remediated s o i l s will in c lude any on-site materials which will be l e f t on-site
and managed according to the g u i d e l i n e s in T a b l e s 1,2, or at the direc t ion of
D E H / E V S ,

R E G U L A T I O N S A N D R E Q U I R E M E N T S
The f o l l o w i n g regulatory documents and AET guidance documents are to be f o l l o w e d :
40 Code of F e d e r a l Regulation (CFR) 243 - (as a m e n d e d ) G u i d e l i n e s for the S t o r a g e
and C o l l e c t i o n of Res ident ia l , Commerc ia l , and I n s t i t u t i o n a l S o l i d W a s t e40 CFR 260,263 - (as a m e n d e d ) H a z a r d o u s W a s t e Management S y s t e m

Ooodland C o n s t r u c t i o n N o n h s i d c T r e a t m e n t Plant ParkM a t e r i a l s M o n a g e m e n t P l a n J u n o 1999 9
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Colorado Department of Public H c a l l h and Environment, Hazardous Materials end Wns l e Management DivisionTable 1 Soil Cleanup T a b l e Value S t a n d a r d s |mg/kg|
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V o l a t i l e Organic Compound!
Beiizene

Carbon T e t r a c h t o r i d e
1,1-Dichloroe thar jB

),l-Dichloroelhytene
Ethylbenzene

Peniachlorophcnol
Tcl iachbroe thylene

Toluene
1.1,1-Trichloroclhone

Trich loro e lhy l ene
Vinyl chloride

71-43-2
56-23-25
75-34-3
75-35-4
100-41-4
87-86-5
127-18-4
108-88-3
7 I - 5 S - 6
194\4
75-01-4

0.60
0.23

546.80
005

1.000
0.51
2.02

667,85
797.19

2.99
0.02

c
c
nc
c

5,nc
c
c

nc
rvc
c
c

3.59
1.34

1.000
0.27

1,000
1.95
8.97

1,000
1.000.

^•••MCI^MMWMMH

16.84
0.10

c
c

^̂ 5,nc
^S^:fti. c -

S j n c
r •?
^Ji^

5,nc
5.nc>T
c

2.42
0.9J

1,000
^ 0.19

1,000
^ 1-87

5 7.68
^ 1,000

I.ODO
• 11.96

1 0.07

c
c

5,nc
c

5,nc
c
c

S,ne
5,nc
c
c

0.17
0.92$

16.5
120

104.J
0.045
1.875

as
62,5

0.675
7.0

N A
N A
N A
N A
N A
N A
N A
N A
N A
N A
N A

S c m l - V o l d U l e Organic Compounds
N a p h t h a l e n e

Phenol
Xylene ( t o t a l )

91-20-3
IOB-95-2

133&-20-7

289.1
J.OOO
1,000

nc
5,nc
5,nc

t.OOO
1,000
1,000

5,nc |j 1,000
5,nc 1 1,000
5,nc I 1,000

S.nc
S.nc
S.nc

51.4
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T a b l e 2
C D P H E Draf t Proposal

Reuse of Contamina t ed S o i l in Non-Res id en t ia l Areas
( N o t e : c o n t a m i n a t e d soil may not be p la c ed in contact with ground wnter or sur fac e water and be covered with a

Cons t i tuent

T o t a l VOCs
T o t a l S V O C s
T o t a l BTEX
T V P H ( g a s o l i n e )
T P H
T E P H ( d i e s e l )
Oil & Crease
PCBs «i
Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
S e l e n i u m
S i l v e r
Zinc

minimum of 6 inches of c lean s o i l )

Onsite Reuse
Max.. m g / k g
20
20
20
100
100
250

^ f ™~;'-' ' i w " ' - T f ..-.y,-Ki-=.-.:viw»|//n .£,,soo " ,|
.A-1£ /:• ' ,• /

i .M., ,:::i..-,,,l:"

70
1000
73
70
400
15
10
50
500

Ooodlnnd C o n s t r u c t i o n N o n l t s i d e T r e o t m e m P l a n t ParkM a t e r i a l s Management Plan J u n e 1999 12
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T a b l e 3
S o i l and S l u d g e S a m p l i n g Spec i f i ca t i on s

P A R A M E T E R
• V O L A T I L E

O R G A N I C

T O T A L
RECOVERABLE
P E T R O L E U M
H Y D R O C A R B O N S
A C I D / B A S E
N E U T R A L
E X T R A C T A B L E S
T O T A L
R E C O V E R A B L E
M E T A L S
R A D I O A C T I V I T Y

C O N T A I N E RTWO 40 mlG l a s s V O A V i a l sN O H E A D S P A C E
1,8 oz G l a s s
Wise-MouthB o t t l e

1,3 oz Artber G l a s sw i d e - M o u t h B o t t l e

1,6 OK C l a s sW i d e - M o u t h B o t t l e

1,8 oz G l a s sw i d e - M o u t h B o t t l e

S A M P L E P R E S E R V A T I O N
ICE TO 4 C

ICE TO 4 C

ICE TO 4 C

ice to 4 C

H O L D I N G
T I M E
A N A L Y Z E I n 1 Days< 24 H o u r s en S i t e

E X T R A C T14 days
A N A L Y Z E I n
tO Days
EXTRACT In 38 Days

38 Days

N o n eS p e c i f i e d
A l l c o n t a i n e r s roust have T e f l o n - l i n e d l i d s .

Coodlond Construction N o i l h s i d e T r e a l i r i e m P l a n l ParkM a t e r i a l ? Management Plan J u n e 1999 13
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T a b l e 4
Groundwater S a m p l i n g S p e c i f i c a t i o n s

P A R A M E T E R
V O L A T I L EORGAN i cs

T O T A L R E C O V E R A B L E
P E T R O L E U M

. H Y D R O C A R B O N S
,
A C 1 0 / B A S E /
N E U T R A L E X T R A C T A B L E S

T O T A L R E C O V E R A B L E
M E T A L S

A N I O N S

T O T A L
D I S S O L V E D
S O L I D S

A L K A L I N I T Y

R A D I O A C T I V I T Y

C O N T A I N E R
TWO 4 0 ml.G l a s s V O A v i a l s
N O W E f t D S P A C E S T O R EI N V E R T E D
1 - L i t e r Amber
G l a s s B o t t l e

F o u r 1 - L i t e rAmber G l a s s B o t t l e s
,* ' <*w_~iuiit.:>:

j f i f e ;•>."•i - L i t e i f r . ? ri- ,',H i g h B & n i p t y . " / " " ' ,E o l y j ^ i f e n e S o t t l e T^ .1, .„ ;;-,, ...«£
2-Lit«r H i g h D e n s i t yPE B o t t l e s

1-Li t er H i g h D e n s i t yPE B o t t l e

1 - l i t e r H i g h D e n s i t yPE B o t t l e
1 - L i t e r G l a s s J a r o r
T W O G l a s s V O AV i a l s ( T a n k )

S A M P L E P R E S E R V A T I O N

2 d r o p s 111H C 1 p e r vial
ICE TO 4 C

I t 1 H C lTO pH < 2
ICE TO 4 C

IC« TO 4 C
•: j : f W V W > » & 4 M A T* t? ;1: 1 HNO.-

TO PH ^2I c e t o - t ' 4 C>JL
One B o t t l e :
Ice to 4 Cone B o t t l e :
1: 1 H 2 S O 4
Ice t o 4 C,T O p H < 2 ( * )
ice to 4 C,

ic« to 40 c

Ice to 40 C

H O L D I N G
T I M E
A N A L Y Z E I n1 Days

A N A L Y Z E I n26 Days

EXTRACT in 7 DaysA N A L Y Z E I n 4 0 Deys

1 3 Days ( H g )Others 6 MPB.

28 Days

1 Days

14 Days

N o n eS p e c i f i e d

•One b o t t l e i s pr e s e rv ed f or N i t r a t e / N i t r i t o and P h o s p h o r o u s and one b o t t l e i s p r e s e r v e df o r C h l o r i d e , F l u o r i d e a n d S u l f a t e .
A l l C o n t a i n e r s must have T e f l o n - l i n e d l i d s .

Ooodland C o n s t r u c t i o n N o r t h s l U e Trea iro en i Plum ParkM a t e r i a l s M a i i a g e i n e m Plan J u n e 14



0 6 / 3 0 / 9 9 11:13 P E T S O U R C E E N U I R O N M E N T f i L • > E N U I R O N M E N T f l L S E N O . 3 0 0 P16

T a b l e 5
I d e n t i f i c a t i o n o f M a t e r i a l s by F l a g g i n g

Mater ia l
S o i l s With Metal s - Not Yet T e s t e d f o r T o t a l Meta l s
S o i l s With M e t a l s - Tested and S u i t a b l e for RestrictedOn-Site Use Under Fill
S o i l s W i t h Metal s - N o t Y e t T e s t e d f o r T C L P M e t a l s
S o i l s W i t h Metal s - N o n - H a z a r d o u s f o r O f f - S i t e
Disposa l at I n d u s t r i a l Landfill
S o i l s W i t h M e t a l s - Hazardous f o r O f f - S i t e Dispo sa lat S u b t i t l e C TSDF £ -j-^-z ./^"j
S o i l s W i t h Hydrocarbon s -,J% Y e t T e s t e d / f o r T P H $
S o i l s W i t h Hydrocarbon^ •Rested and S u i t a b l e f orRestricted On-Site Uss^Jndef -Fill -••^-•^ -L' ••
S o i l s W i t h Hydrocarbons - T e s t e d and S u i t a b l e for
Restricted On-Site Use Under S e a l e d S u r f a c e Only
S o i l s With Hydrocarbons - T e s t e d and > 500 ppmT P H f o r O f f - S i t e Dispo sa l a t I n d u s t r i a l L a n d f i l l
Other Undetermined Was t e s Not Yet T e s t e d

I d e n t i f i c a t i o n
White F l a g s
Blue F l a g s
Orange F l a s s
Y e l l o w F l a g s
Red Flags•*••«*••
Black F l a g s
Blue F l a g s
A d j a c e n t Y e l l o w and Red
F l a g s
Y e l l o w F l a g s
To Be Determined

G o o d l u m J Construction N o r t h s i c t e T r e a t m e n t P l o n i ParkM u i e r i u l s Management P l a j t J u n e 1999 15
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Walsh_____
runental S c i e n t i s t s and Engineers. Inc .

A m e n d m e n t : M a t e r i a l s Management P l a n f o ranagement o f S o i l During Phase I I I C o n s t r u c t i o n , I' 0 M o d i f i c a t i o n s , Brighton Boulevard t o H u m b o l d tAvenue (CDOT Proj e c t N o . I R - I M ( C X ) 0 7 0 - 4 ( 1 4 5 ) .

I n t r o d u c t i o n and Purpose
document is an amendment to the Materials Management Plan, Phase II and III

traction, 1-70 Modif i ca t ions Humbo ld t /44 t h Streets to Brighton Boulevard ( M M P ,
-SH, July 24, 1998). T h i s amendment was prepared at the request of the Colorado
rtment of Transportation ( C D O T ) . CDOT is seeking to appropr ia t e ly respond to the
tly reported f i n d i n g s of elevated arsenic and lead concentrations hi near-surface soils in
>roposed construction site. Arsenic and lead data have been reported by the U . S .
onmental Protection Agency (EPA, see U . S . EPA, March 1998, U . S . EPA, July 6,

U . S . EPA July 20, 1998 and U . S . E P A , September 21, 1998) and Colorado Department
blic H e a l t h and Environment ( C D P H E , see C D P H E , 1998).
amendment outlines actions to be f o l l o w e d and objectives to be achieved by CDOT's
actors during all of Phase III construction activities on this pro j e c t . The actions are
led to protect workers and the public from excess exposure to arsenic and lead from
mtial soils disturbed during construction. Construction is scheduled to begin in the fall of
with demolition of houses and commercial structures, and final phases of construction in
rea will be completed in 2003.
s and T a b l e numbers In this amendment refer to f igures and tables in the Phase II and III(WALSH, July 24, 1998). Two terms are used in this MMP amendment as CDOT
;s them. "CDOT's construction contractor" and "Contractor" refer to the construction
any contracted by CDf)T to complete the construction. "Environmental specialist (ES)"

to the quali f ied Environmental f irm or individuals employed by the construction
ictor to monitor site activities and ensure the environmental requirements and material
lement plan are f u l l y complied with during construction.

Descript ion o f Proposed Cons truc t i on A c t i v i t i e s A f f e c t i n gResidential S o i l s
sed Phase III construction is described in the MMP for Phase II and HI Construction

.JSH, July 24, 1998). CDOT will construct a new roadway connecting a widened
ton Boulevard to 44th S t r e e t , passing under the elevated portion of 1-70 (See F i g u r e 2,
, WALSH July 24, 1998). T h i s roadway will be at approx imate ly the e x i s t ing grades of



=Walsh
Environmental S c i e n t i s t s and Engineers. Inc.

Brighton Boulevard and 44* S t r e e t , and is called "relocated 46th Street by CDOT. CDOT will
also construct a new ramp from Brighton Boulevard to westbound 1-70. T h i s ramp will rise

I f rom a p p r o x i m a t e l y the current grade of Brighton Boulevard to the elevated portion of 1-70. It
will be constructed on fill material.

J To comple t e this construction, certain residences and commercial structures north of 1-70
between H u m b o l d t S t r e e t and Brighton Boulevard and south of 47th Avenue will be demolished

I and removed. Thes e include proper t i e s numbered 38, 41, 43, 54-59, 69-75, 79-83, 85-90,
] and 93-99 ( S e e Figure 2, M M P , WALSH, July 24, 1998, and WALSH, 1996). Non-

residential structures to be demolished include structures at the Denver Fire S t a t i o n No. 9
] (Property 79), Darko's Automot ive (Property 43), Lambert Auto Parts (Proper ty S4y», Lambert
i Automobile Electronics (Propert ie s 55 and 56) and others.
| Foundations, f o o t ing s , concrete slabs and basements will also be demolished and removed.

.. i Existing sidewalks, driveways and roadways will be demolished and removed. Existing
underground utilit ies in roadways will be excavated and removed or f i l l e d in place. New

i storm and sanitary sewer lines will be installed in the new roadway (relocated 46th Stree t , SeeJ Figure 2). Other excavations may be required for ut i l i ty installation in relocated 46th Street.
i It is anticipated that demolition of structures will begin and be completed in the fall of 1999.
i The remaining area between relocated 46th Street and 1-70 will be sold by CDOT when all

construction is completed. Complet ion of the final phase of construction is scheduled for the
j fall of 2003, and the most l ike ly use of the remaining proper ty between relocated 46th Street

and 1-70 is for parking for the Denver Coliseum and/or National Western S t o c k Show
f a c i l i t i e s .

. 3 Ars en i c in R e s i d e n t i a l S o i l s in the Cons t ru c t i on Area
1 WALSH has reviewed data obtained by the EPA (EPA July 6, 1998 and September 21, 1998)
., and the C D P H E ( C D P H E , 1998) in the proposed construction area. The data are presented in

T a b l e 16. EPA measured arsenic and lead concentrations in 48 soil samples collected from the
yards around 11 residences that will be demolished for roadway construction. Arsenic and
lead were previously determined by C D P H E in two soil samples collected at two of die
residences later sampled by the EPA ( C D P H E , 1998).
At 9 of the 11 sampled residences arsenic was reported at concentrations below the report ing

] limit of the primary analyt i ca l method in all sample s , or was confirmed by an independent
laboratory analy s i s to be below an action level of 70 m g / k g for arsenic in re s ident ial so i l s .

i The s e locations are:1J 4611 Baldwin Court 4645 Baldwin Court 4619 F r a n k l i n S t r e e t
4615 Baldwin Court 4655 Baldwin Court 4639 F r a n k l i n S t r e e t

! 4639 B a l d w i n Court 4638 F r a n k l i n S t r e e t 4631 F r a n k l i n S t r e e t
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In one soil sample at 4632 Franklin Street (Property 81) arsenic was confirmed to be
moderate ly above the action level of 70 m g / k g at 82 m g / k g . Arsenic concentrations in other
soil sample s at these locations were below the reporting limit of the method used.
At one locat ion, 4610 Frankl in S t r e e t , f our soil samples contained arsenic concentrations
ranging f rom 250 to 1,100 m g / k g . Arsenic concentrations were reported to be below the
repor t ing l imit of the method used in 8 other soil samples co l l e c t ed at this residence.
There is not enough data to determine the probabili ty of encountering arsenic concentrations
above 70 m g / k g in soil s at the d i f f e r e n t sampl ing d ep th s , 0-4", 6-10", and 12-16". ,

* \
4 Lead Concentra t ions in Res ident ia l S o i l s in the Cons truc t i onArea •
WALSH has reviewed data obtained by the EPA (EPA July 6, 1998 and Sept ember 21, 1998)
and the C D P H E ( C D P H E , 1998) in the proposed construction area. Lead concentrations in
soils are presented hi Table 16.
There are 9 residences that will be demolished for Phase III construction where lead was
reported in excess of 500 m g / k g :
4611 Baldwin Court
4615 Baldwin Court
4645 Baldwin Court
4610 Franklin Street
4619 Frankl in Stree t

4631 Franklin Street
4632 Franklin Street
4638 Frankl in Street
4639 Franklin Street

Lead exceeded the 500 m g / k g action level in soils collected f rom 0-4 inch, 6-10 inch, and 12-
16 inch d e p t h s . The data presented in T a b l e 17 shows that there is no indication that soi l s at
0-4 inch d e p t h s are more l ike ly to exceed 500 m g / k g than soi l s at d e p t h s down to 12-16
inches.
T a b l e 17. Soil samples where lead concentrations exceed 500 m g / k g at residences to be
demol i shed f o r Phase I I I construction.

Depth Interval
inches
0-4
4-8
6-10
12-16

Number
of
S a m p l e s
32
1
11
2

Number of
S a m p l e s >500mg/kg
17
1
5
1

Percent of
S a m p l e s > 500
m g / k g
53
100
45
50
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, 5 M a n a g e m e n t of S o i l s to L i m i t Ars en i c and Lead Exposure

j It is CDOT's ob j ec t ive to protect workers and the publ i c f r o m exposure to arsenic and lead in
so i l s impacted during its construction p r o j e c t . There is no clear pattern in the d i s tr ibut ion of
elevated lead and arsenic concentrations in near-surface soils in the construction area, and the
source or sources of the contamination is not known. It is CDOT's intent to manage soils in
the construction area with the assumption that any of the soil at the site may po t ent ia l ly contain
elevated levels of lead and arsenic. T h i s management approach provides the highest level of
protection of worker and pub l i c health. It provides protect ion f rom exposure oi workers to
po s s i b l e elevated concentrations of metals from all pos s ib ly contaminated residential soils, and
from soils at commercial or roadway locations that were not sampled by EPA or C D P H E ./ •In order to minimize worker exposures to lead and arsenic during the construction p r o j e c t , and
to protect the health of residents living near the construction p r o j e c t , GDOT will implement
die f o l l o w i n g measures:

5 .1 C a p p i n g o f S u r f a c e S o i l s with Recycled A s p h a l t R o t o m i l l i n g s
The objec t ive of capp ing is to l imit exposure to lead and arsenic in dust that may be created
from contaminated surface soils during construction activity. A f t e r demolition of a residential
or commercial structure, or removal of sidewalk, roadway or other paved area, or excavation
for u t i l i ty removal or in s ta l la t i on , any excavations will be b a c k f i l l e d , and surface soils will be
graded to fill depressions. Dust control practices will be implemented in the interim between
exposure of surface soi l s and capp ing . C a p p i n g of surface soi l s wil l achieved by app l i ca t i on
of at least 4 inches of recycled asphalt rotomil l ings. The rotomillings will provide a suitable
surface for the intended use of most of the area for construction staging. CDOT is requiring
the capp ing of surface soils with 4 inches of rotomil l ings in the entire area of the Phase III
construction between Brighton Boulevard, 1-70, and "relocated 46th Stre e t for the duration of
the p r o j e c t .
There is no need to remove native s o i l s prior to c a p p i n g , except as noted in the Phase II and
III MMP which s p e c i f i e s s t o ckpi l ing and removal of materials associated with the former
smelter, and of pe tro l eum contaminated soi l s or other contaminated so i l s i d e n t i f i e d by the ES.
The handl ing and s t o c k p i l i n g of any contaminated so i l s must be consistent with the
requirements o f C D O T ' s Standard S p e c i a l Provision 2 5 0 (Environmental , H e a l t h a n d S a f e t y
Management).
Excavations may be required within the capped area for u t i l i t y i n s t a l l a t i o n or removal. Any
excavations in the capped area will be b a c k f i l l e d and compacted to a d e p t h of 4 inches below
grade and then re-capped with at least 4 inches of r o t o m i l l i n g s . If capped areas must be re-
graded for any reason, the f i n a l s u r f a c e must be covered with at least 4 inches of r o t o m i l l i n g s .

\ \ c n t c r p r i s e \ p r o j e t t v p r o j e c t s \ c d o t \ 3 0 2 7 m m p a r n t l n a j . d o c 03 06.99



Environmental S c i e n t i s t s and Engineers. Inc.

5.2 Management of Excavated S o i l s
S o i l s excavated during the p r o j e c t may be used for fill in f o u n d a t i o n voids remaining a f t e r
demol i t ion of structures. S o i l s may also be placed in areas of the pro j e c t requiring fill if the
so i l s meet t h e p r o j e c t ' s minimum s p e c i f i e d R-value ( a measure o f i t ' s suppor t ive capacity).
Areas requiring fill include the ramps f r om Brighton Boulevard to the elevated port ion of 1-70
and the portion of 1-70 that will be f i l l e d to replace the current viaduct. S o i l s that must be
s t o c k p i l e d b e f or e they may be placed in these areas due to p r o j e c t scheduling will be
adequately covered with clean fill material to prevent the d i sper s ion of the lead and arsenic
containing dusts. Clean material must meet the requirements of CDOT's Standard Spec ia l
Provision 106 (Contractor Source Material). t *
The handling of excavated soils will be consistent with CDOT's Standard Special Provision
250 (Environmental, H e a l t h and S a f e t y Management) Section 250.05 (Material H a n d l i n g ) .
S o i l s excavated from the projec t area during ut i l i ty removal or installation will either be
b a c k f i l l e d into the excavation and capped with 4 inches of ro tomi l l ings , or be placed hi an area
of the p r o j e c t that requires fill material, if the soil meets the project's R-value speci f icat ion.
Any soils s tockpiled or placed in areas requiring fill must be adequately covered with clean
material (per CDOT's Standard S p e c i a l Provision 106) to prevent f u g i t i v e dust.

5.3 Dust Contro l
In order to prevent the spread of lead or arsenic containing dusts during construction act ivi t ie s ,
a comprehensive dust control p lan will be designed and s t r i c t ly enforced by the construction
c o n t r a c t o r ' s environmental spe c ia l i s t . The dust control p lan will be deve loped by CDOT and
the construction contractor and will s p e c i f y dust control methods and equipment that will be
used to minimize the d i sper s i on of dus t s from the site during demoli t ion of structures, and
during the excavation, loading, and transportat ion of contaminated materials. F i v e copies of
the dust control plan will be submitted by the contractor prior to construction so that it may be
concurrently reviewed by C D O T , C D P H E , and EPA.
The dust control p lan will s p e c i f y the frequency and duration of dust suppress ion a p p l i c a t i o n s .
Dust suppre s s i on techniques that may be implemented as a part of the dust control p lan
include: watering of surface s o i l s , the use of other dust p a l l i a t i v e s for dust control , covering
construction roads with asphalt or rock to keep dust to a minimum, or vegetating clean cover
material on unused areas. The p lan wi l l also s p e c i f y airborne dust concentrations that should
not be exceeded be fore addi t ional dust control methods will be implemented . T h i s p l a n will
also a p p l y to dust control for surfaces capped with clean material.
The e f f e c t i v e n e s s of dust control shall be evaluated by real time dust monitoring. The air
monitoring program should measure airborne paniculate matter less than 10 microns ( P M - 1 0 ) ,
and shou ld measure arsenic and lead concentrat ions in the p a r t i c u l a t e s . The EPA (U.S. EPA,
April 16, 1999) has recommended that the dust control program should be de s igned to ensure
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compliance with the f o l l o w i n g air qual i ty s tandard s and gu id e l in e s at representative locations
surrounding active work areas:

T a b l e 18. Air Qua l i ty Standard s and G u i d e l i n e s Recommended by U . S . EPA for Dust
Monitor ing During Phase III Construction.

P O L L U T A N T
PM-10

PM-10

Lead

Arsenic

A V E R A G I N G
T I M E

Annual arithmetic
mean
24 hour average

Maximum arithmetic
mean averaged over a
calendar quarter
24 hour average

A I R Q U A L I T Y
S T A N D A R D

50 fjLg/m3

150 j i g / m 3

1 . 5 / t g / m 3

333 ng/m (screening
level)

REFERENCE
National Ambient Air
Quality Standard
(40CFR &*6)
National Ambient Air
Quality Standard
(40CFR 5Q.6)
National Ambient Air
Quality Standard( 4 0 C F R 5 0 . 1 2 )
O S H A Permissible
Exposure Limit
divided by a s a f e t y
fac tor of 30

5.4 S e d i m e n t Control
In order to prevent the di spers ion of contaminated or uncontaminated sediments f r om f l o w i n g
off site during rain events, CDOT and the construction contractor wil l implement a program of
sediment control during all phases of the Phase III construction p r o j e c t . T h i s program wil l
fu l f i l l th e requirements o f CDOT's Standard Spec ia l Provision, Sect ion 208 (Erosion Contro l).
The program will include procedures and equipment that will be used to protect surface soi l s
f rom erosion and to protect inlets to storm sewers and surface waters f r o m the i n f i l t r a t i o n of
water borne sediments f rom the p r o j e c t area. The program and equipment will be monitored
c lo s e ly by the pro j e c t environmental s p e c i a l i s t to ensure e f f e c t i v e implementat ion of the
s p e c i f i e d procedures.

5.5 M o n i t o r i n g by a Q u a l i f i e d Environmenta l S p e c i a l i s t
The construction contractor wil l employ a q u a l i f i e d environmental s p e c i a l i s t to monitor si te
construction activities. The c o n t r a c t o r ' s environmental spec ial i s t will ensure that all
provis ions of this materials management p l a n are f o l l o w e d . In accordance with the dust
control p lan , the environmental special i s t will ut i l ize visual observations and suitable real-time
dust monitoring devices to assure that excessive dust is not generated by s i t e a c t i v i t i e s . A c t i o n
l eve l s and monitoring techniques for dust that are s u f f i c i e n t l y pro t e c t ive of worker s a f e t y and
the p u b l i c w i l l be s p e c i f i e d in the dust control p l a n , which w i l l be reviewed and approved by
CDOT prior to construction.
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In order to address potential concerns of the nearby residents and the pub l i c about poss ible air
qual i ty impacts f rom the construction act ivi t ie s , the environmental s p e c i a l i s t will be prepared
to direct those who visit or make inquiries at the p r o j e c t site to appropr ia t e contacts at C D O T ,
C D P H E and EPA. The environmental sp e c ia l i s t wi l l carry a l i s t of t e lephone numbers of
C D O T , C D P H E , and EPA representatives who are fami l iar with the projec t and can discuss
the issues with the public. The li s t of contacts and telephone numbers will be suppl ied by
CDOT prior to construction.

J

\ \ en i erpr i s e \pro j e c ivpco j o e ts\cdot\3027nunpamtirul.doc. 03. 06.99



.J

Environmental S c i e n t i s t s and Engineers. Inc.

6 Reference s
C D P H E , 1998. XRF and ICP Analytical Data for 25 Soi l S a m p l e s Col l e c t ed in the Elyria and

Swansea Neighborhood s . ( R e c ' d . January 5 , 1998).
U.S. E P A , March 1998. S a m p l i n g and Analysi s Plan, N o r t h Denver Residential S o i l s .

Prepared by URS Operating Service s under Contract No. 68-W5-031.
U.S. E P A , July 6, 1998. S a m p l i n g Analysis Report for Removal Site Assessment, North

Denver Residential S o i l s , Denver, Colorado. Prepared by URS Operating Services
under Contract No. 68-W5-031.

U.S. EPA, July 20, 1998. Addendum to Final S a m p l i n g and Analys i s Plan for Removal S i t e
Assessment, Vasquez Boulevard/I-70 S i t e , Denver Colorado , Letter from URS
Operating Services to U . S . EPA..

U.S. EPA, September 21, 1998. S a m p l i n g A n a l y s i s Report-Phase II S a m p l i n g for Removal
S i t e Assessment, North Denver Residential S o i l s , Denver, Colorado. Prepared by
URS Operating Services under Contract No. 68-W5-031.

U.S. E P A , Apri l 16, 1999. Review of Mater ial s Management Plan, 1-70 Phase H and III
Construction, 44th Street to Brighton Boulevard. Letter to Jim Paulmeno of CDOT
from Bonnie Lave l l e , Remedial Project Manager, U . S . EPA Region 8.

\ \ e n t e f p n s e \ p r o j c c i \ p r o j c c t s \ c d o t \ 3 0 2 7 m m p a m f i n a l . d o c . 0 5 . 0 6 . 9 9


